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-_ Single molding has red lens 
section, clear housing 


On the 1961 Lark—Housing and lens 
are a one-piece Plexiglas molding! 


~™ 


In finished part, clear 
housing is metallized on 
te a a ie Pe ee 


section is sprayed red 


Lark one-piece tail light of products, by designing parts to be molded in 
by double- PLEXIGLAS (and IMPLEX", the high impact acrylic). 
We will be glad to send you information on these 

Rohm & Haas engineering materials. 
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Product 


Line 


A full line of modern thermoplastics is one of the ten major services offered by the 
Grace Service Plan. You get expert assistance in selecting from a range of versa- 
tile materials: high density polyethylene, low and medium density polyethylene, 
polystyrenes, and special compounds such as flame retardant and electrical 
insulating materials. And now we offer you Moplen* polypropylenes to help you 
decide on just the right plastic to do the right job. It costs no more to call for that 
extra touch of Grace. 
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POLYETHYLENES 


Grace offers a full range of high, medium and low density polyethylenes . . . general purpose 
resins and special resins and compounds. The most important applications of Grace poly- 
ethylenes are in the areas of injection molding, blow molding, and extrusion. 


BLOW MOLDING: Blow molded bottles for liquid detergents, bleaches and other household 
chemicals, pharmaceutical containers, squeeze bottles. 


INJECTION MOLDING: Housewares, toys, appliance and industrial parts; flame-retardant 


high density polyethylene for special applications; materials handling devices, such as tote 
boxes. 


EXTRUSION: Wire covering and cable jacketing; pipe and tubing; film and sheet applica- 
tions; monofilament grade resin uses. 


And Grace offers other polyethylene grades and formulations . .. such as specialty resins for 
paper coatings and other coverings. You are sure to find what you need in the complete 
Grace polyethylene line. 


POLYSTYRENES 


Grace polystyrenes include general purpose resins, rubber modified compounds, and graft 
polymers. Some examples include general purpose crystal for easy and medium flow for thin- 
wall parts; heat resistant crystal for housewares; modified medium impact compounds for 
packaging applications; modified high and high-medium impact compounds for housewares, 
industrial goods. Also available are sheet extrusion grades for vacuum formed packaging, 
and high and extra high impact strength graft polymers for such applications as appliance 
parts, housings. 


POLYPROPYLENES 


Grace now offers Moplen* polypropylenes — newest polyolefin on the market. Grades and 
applications include injection molding resins for housewares, appliance housings, automotive 
parts; film grade resins for packaging and electrical insulation; electrical grade resins for wire 
and cable covering; extrusion grade resins for pipe and sheet; filament grade resins for con- 
sumer and industrial textiles, marine rope, and automobile seat covers. 


Your Grace representative has all the technical details on the Grace product line. And don’t 
forget to ask him how the Grace Service Plan can help augment your own organization in 
these other important service areas: market research, product design, mold design, market 


development, technical service, product and industry information, financial counseling, deliv- 
ery and merchandising. Find out how to put that extra touch of Grace to work for you. 


a GRACE 


GREX® POLYETHYLENES - GRACE POLYSTYRENES - MOPLEN*® POLYPR« +* *monTECA , ARK PLASTIC s, 
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Expensive assembly operations made th 


LOUVERED-GRILLE too costly to be competitive dare} 
is until BOHN design-engineers tackled the problem 


The result? a superior product... extruded, fabricated 
and anodized by Bohn... and at half the previous cost 


b 
Another typical example of Bohn’'s specialized creative 
service to companies with tough fabrication prob/ems 


We invite you to write for specific details. 


Our enlarged extrusion-fabrication facilities include: 


Sawing e Coining Chemical Brightening 
Drilling & Tapping e Joggling Plain & Color Anodizing 
Forming Operations e Etching Decorative Painting 
Notching e Buffing Silk Screening 

e Stud Welding 


SALES OFFICES: Boston * Chicago * Cleveland + Dall 


llas * Dayton + Detroit * Grand Rapids 


Indianapolis « Los Angeles * ee * New York * Philadelphia + Seattle «+ St. Louis 
Alwimi poration 
Dept. |, Detroit 26, Michigan 
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LETTERS 


Double Identity 


Protection for the playroom 











Errata 


Clarification 


oMt® Vargu 
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bility to create superior hardware 


starts with superior design service 


Smart styling and sound engineering are essential 
to superior-quality decorative and functional 
hardware. That's \ 

with its complet 


recognized as the 


to American 


National .Lock ¢ 


of product 
cold ne ided product 


ion and injection molding, 


| NATIONAL LOCK COMPANY 


J ROCKFORD, ILLINOIS 


TS @ BUILDERS. HARDWARE © FASTENERS © REFRIGERATOR HARDWARE © RANGE HARDWARE © PLASTICS 
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Any continuous tubing pattern 
you can create on paper can be 
put into a homogeneous alumi- 
num or copper ROLL-BOND sheet. 


For Brochure write Sales Manager, Roll-Bond Products, aD In 


Olin Mathieson Chemical Corporation, East Alton, Illinois. METALS DIVISION 





Get a new perspective on your 
product. Doit with steel wire! 


eg tne steel 
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American Steel and Wire 


Division of 
United States Steel 
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TO GIVE YOUR INSTRUMENTS 


THE PRECISION-ENGINEERED LOOK 


For full information on the Most Complete Line of control knobs for industrial or military appli- 
cations and Raytheon Control Knob Selector Wall Chart please write to: Raytheon Company, 
Industrial Components Division, 55 Chapel Street, Newton 58, Massachusetts. 


For small order or prototype requirements see your local franchised Raytheon distributor 
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Inpak forum 


In announced that it would build 
ive-story palace of food at the fair 


The organization is headed by Jim 


Jones, president of Republic Graphic 

Inc., specialists in promotion for the 
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MANUFACTURERS OF MICROMESH, DUROMESH AND DECROMESH EXPANDED METALS 





AIGA extends deadline 


Auto museum in Milwaukee 





The Art of Advertising 


rt of Advertising,” : 
Vinnhing example 
will begin 
Sponsored 
Art Director 
of works chosen as best 
art directors club shows in 
State and Canada Among 
ce all done in 1960-61) to be 


ed are: the Cummins diesel engine 


Thomas Durfee, art director 


Sidjakov, artist; Ansul Chemi 
ial report (2) Robert Vogele, 
ni, artist; 

(3) Jim 

Robert Blair, 

Joseph Magni: 


director, Betty 
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How much can you demand of one dec- 
Orative plastic injection mold? The men 
who designed these units know. They re- 
quired unusually large three-dimensional 
plaques, with perfect uniformity of finish 
throughout. To enhance the dimensional 
effect, multi-color spray finishing and 
vacuum metallizing were done entirel\ 
on the rear surface of the clear plastic 
he units were made to close tolerances 
for mounting, and had to be proved du 
rable enough for years of outdoor use 


For the Pepsi-Cola plaque, Kent also 
developed a new, translucent blue finish 
and created an effervescent effect by 
designing a textured background around 
the sparkling bubbles 
Plenty of room for production problems, 
there; but Kent’s process engineering 
group tackled and solved them all. Both 
jobs were done from start to finish within 
Kent's four walls, permitting close quality 
control 


Call on your Kent sales engineer for the 
unusual in effect, size or volume. He is 
particularly helpful in the “rough idea” 
stage of your design. 


KENT PLASTIC 
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A BEAUTIFUL FINISH TO START WITH 
.. AND SAVE WITH: 


PRE-COATED STEEL COILS FROM 
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ENAMELSTRIP IS A DIVISION OF NATIONAL STEEL CORPORATION 
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SILICONE NEWS from Dow Corning 


Perfect prototypes fas 


Make lifelike parts with 
molds of Silastic RTV 


Silastic® 


quickly and inexpensively. Supplied as a fluid silicone rubber and catalyst, 


RTV helps you produce either simple cavity or split molds 


Silastic RTV flows smoothly, filling every crevice. Reproducing the finest 
detail in a matter of minutes or hours depending on the RTV system 
firm, flexible silicone 
rubber capable of tolerating casting temperatures up to 500 F. With it, 


used it sets up at room temperature to a 


you can produce parts that are as near perfect as possible in many plastics 
and molten alloys 
Easy does it! Here's how to produce a split mold with Silastic RTV. 


A. After the original part has been partially embedded in paraflin, (o1 
Silastic 


(shown 


some similar material) 


one half of mold 


RTV is poured into form producing 
rear). 
Alignment notches are cut in first half of mold, surface is coated with 
release agent and RTV is poured to form perfectly mating second half. 
. Clamp the two RTV molds together, drill your sprue hole and air vent 
and cast prototypes that are perfect “stand-ins” for the original. 


Silastic RTV is easy to use, produces ac- 
curate molds quickly. Mold casting mate- 
Silastic RTV 
It’s the perfect 
mold-making material for making inex- 


rials release readily from 


without parting agent. 
pensive duplicates for market testing or 


sampling, and for short production runs, 





For detailed information on Silastic RTV, 
write Dept. 5621, Dow Corning Corporation, 


Midland, Michigan 


first in 


eT iitetelal. | 
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with a better mousetrap 





nd Montgomery were getting their design firm started during the depths of the 
t jobs was 1 better mousetrap. It had four holes, and they called it the 
sold well, and started them on their way. Today, Sundberg-Ferar is the largest appliance 
» United States issociates and 70 designers work in an ultramodern headquarters building 
the years, Sundberg and Ferar have never swerved from their premise that the American 
hoice between good and bad and they'll generally pick the 


ence to the firm with a background of art schools and factory 


ties approaches the complete with Monte Ferar, MIT honor grad- 


chitecture. Since their early days, they have designed products as varied 


ton trucks, factories, homes and churches. Millions of consumers are buying 


1utomobiles, automatic coffee makers, refrigerators, stoves, and perfume 


he cabinet for UNIVAC, 


the Remington-Rand computer that predicted 
ent il election 


People type on Sundberg-Ferar-designed typewriters, dig holes 


suide boats and airplanes with their navigational equipment, enjoy coffee and 


ir-designed dispensers, 


imer products (including most of Sears Roebuck’s appliance line), Sundberg-Ferar may 


m from a current school that decries “‘change for the sake of change.”’ To this observation, 
has a response: “‘Newness is not vulgar, despite what some critics say. Honest newness—and 
the improvements that go with it—is what is needed. A product can be beneficial and honest to itself—and be 
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> same ve got to change and improve to stay alive. In this country it is far more dangerous 
too conser ve in your design than to be too advanced,” says Montgomery Fera1 

How advanced are Sundberg and Ferar? Consider Monte Ferar’s views on the kitchens of tomorrow: “‘Kitch- 
ens have come a long way since the wood-burning stoves of Grandma’s day. We’ve gone from the ornate, to 
the round, to the current architectural square look. Does design history repeat itself? Not in this case. The 
squared-off architectural look will be with us as long as we have kitchens. As space becomes more valuable, 
kitchens will become smaller and we'll have to design to use all the vertical space.”’ 

As for appliances, Sundberg predicts a trend to “portable built-ins” designed to "be free-standing with a 
built-in look. Says Ferar: “‘More and more, Americans are becoming mobile. We want to design our appliances 
so they will look built-in no matter how many times they’re moved.” 

Ferar also sees refrigerators that will be roomier inside but no larger outside. All major appliances will be 
matched. ‘““‘We want women to choose their appliances the same way they now choose their silver,’ says Ferar. 

How do materials fit into the Sundberg-Ferar concept of ‘““newness’”? Few materials are newer than today’s 
steels, and no materials are as versatile, as functional and as long-accepted as steel. It’s not surprising that 
Carl Sundberg and Monte Ferar use a lot of steel. ““A designer must know material—what it is, what it will do,.”’ 
says Carl Sundberg. “He keeps up with new developments. Materials are his clay. He must have empathy 
with them.”’ About 90 percent of the products Sundberg-Ferar designs use steel because it is usually the material 
that is functionally suited for the job. Like most designers, they have found steel the most economical, strongest, 
and most versatile of the materials they use. In an average year, some 500,000 tons of steel go into Sundberg- 


Ferar-designed products, a far, far cry from the early days of the better mousetrap. USS is a registered trademark 


United States Steel 











Now 


Ebactrcod Crpliante. 


the time for all good’ manufacturers to lower lettering costs. 


Shue Tard pe ej 


Now the time for all good’manufacturers to lower lettering costs. 


Now, with BEETLE 


decorations 


urea plastic, you can mold in multi-colored lettered 
and save on production costs! By incorporating a resin-im- 
pregnated foil during the molding of keys, dials, levers and knobs, you 
avoid costly after-decoration. There’s no scoring, no painting, no silk-screen- 
ing. The pattern is part of the molded Beetle plastic. It won't chip off, scratch 
off or wear off. And you still enjoy these proven Beetle plastic advantages: 
hard, lustrous surfaces; resistance to detergents, oils and grease; good 
electrical properties; heat resistance; unlimited range of color possibilities. 


P.S. Now is the time for all good BUSINESS MACHINE MANUFACTURERS 
to look into BEETLE for lettered decoration. 
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VAMID COMPANY 
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Canada 


ati + Dallas + Detroit - Los Angeles 
* In CYANAMID OF CANADA LIMITED, Montreal 


PLASTICS AND RESINS DIVISION 
- Cleveland 


* Toronto 
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The 9000 series Executive Office Group — designed by 


George Nelson for use in spacious executive quarters 





THE PLASTIC WITH THE RIGHT LEVEL OF 
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MONSANTO designer in PLASTICS 
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EFFECTIVE STRENGTH AT THE RIGHT COST 


CHECK THE RANGE OF KEY PROPERTIES OF TYPICAL LUSTRAN FORMULATIONS: 
MOLDING FORMULATIONS EXTRUSION* FORMULATION 
PROPERTIE 


Tensile 


impact Strength 
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EVEN DOUBLE THE THICKNESS: 
Fairmont Stainless Clad Aluminum sheet gives you 


FASTEST, MOST UNIFORM HEAT TRANSFER 





2 


Fairmont Stainless Clad Aluminum Copper Core Stainless Carbon Core Stainless 


-100 THICK -O50 THICK -O50 THICK 


After five minutes at maximum distance from controlled heat with 230° F tor copper core pan and 120° F for carbon core pan. 


source, pan made of Fairmont Stainless Clad Aluminum, even Utensils furnished by courtesy of Vita Craft Manufacturing 
though double thick, shows 290 F at side wall—in comparison Company. The testing devices courtesy, Leeds & Northrup. 


LIGHTEST WEIGHT, WITH STRENGTH 


~ 


Fairmont Stainless Clad Aluminum Copper Core Stainless Carbon Core Stainless 


.100 THICK -O50 THICK -O50 THICK 


Aithough twice as thick and correspondingly strong, the costs Also increased sales appeal to Mrs. Homemaker, 


Stainless Clad Aluminum pan weighs up to less than the who will simply love a sturdy pan that’s nevertheless easy 


copper corse ¢ on core ans This oa eans lower shipping to Iitt 


WHAT’S YOUR NEED FOR THIS MAGIC METAL? 


2 plus 2 equal 4. And Fairmont Stainless Clad Aluminum —with its unique com- 
bination of the strength and corrosion resistance of stainless steel permanently 
bonded to the light weight, good conductivity of aluminum—adds up to a bonanza 
in business-building product improvements. In many fields. From pots and pans 
to appliance and automotive trim, to architectural components. Whatever your 
line, the above has given you ideas. Let us help you with them. Write for further 
information. Or phone your local Fairmont office for a Fairmont field engineer. 


FAIRMONT ALUMINUM COMPANY Sales Offices in Principal Cities 


»F CERRO CORPORATION FAIRMONT «¢ WEST VIRGINIA 


FAIRMONT 3010 e CABLE ADDRESS: FARMON 
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MARPROOF FINISHES THAT FOIL STAINING T00 
...MaT TEXTURED AND SMOOTH SPRAY-ON VINYLS 


Beauty ...distinetiveness...color...you get all of these visual qualities with the new 


spray-on vinyl finishes from Mat. 


But that’s only half the story. These coatings give your product a lasting coat of 
“armor” that withstands just about all the rough service users can give it. The finish 


absorbs in pact without « hipping, doesn't fade. won't stain despite constant handling. 


With this sprayable vinyl coating you can cover even the most complex parts (im- 
practicable with laminated vinyl finishes). It produces a rich-looking texture or 


satin-smooth finish on plain surfaces ...or reproduces the design of patterned metal. 
Designers and producers of appliances will find M&T coatings ideally suited to their 
products. Not just for decorative texture and eye-appeal, but for long-term durability. 
There is hardly a finish that offers so much resistance to service hazards such as food 
acids, household chemicals, detergents, alcohol and water. Write for more information. 


COATINGS & FINISHES Sever’ omces Ranway New ire 


QE In Canada: MaT Products of Canada Ltd. Rexdale. Ont 
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Base for a 
Beautiful Design- 
Stainless 
Steel 


yrvin 


y!-coated steel sheet available in any color. 
1 handsome, decorative panel made of gleaming, tex- 

-d Stainless Steel for permanent good looks. 

he top completes the desk. For a traditional appearance, 

1 may select wood laminated to steel. It won’t warp. 

This Stainless Steel leg design is the solid foundation fora 
whole family of modular furniture—tables, chests,. chairs, 
hassocks, cabinets or couches. Write for ‘‘Study in Steel’’ 
that tells the full story. You'll see how Stainless makes 
the difference because of its strength and lasting beauty. 

Stainless Steel is the designer’s metal. 
Use it often; it gives your product a com 
petitive edge. United States Steel, 525 William 
Penn Place, Pittsburgh 30, Pennsylvania. 


United States Steel 
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TOUGH, HARD, RIGID POLYMERS FROM BORG-WARNER 


Compact, colorful and cordless, this all-transistor radio by 
RCA Victor is housed in a famous Impac”* case that gives rugged service; 
won't chip, crack or break in normal use. To achieve this dramatic 
durability, RCA Victor engineers specified cases molded of CYCOLAC 
brand ABS polymers for their complete line of transistor models. 
Light and smooth, this most versatile of all rigid plastics defies staining from 
chemicals and acids and retains its molded-in color for the lifetime of the radio. 
Easily formed into any intricate shape, CYCOLAC brand plastic lends beauty, 
protection and saleability to any product... radios, television, telephones. 
See why CYCOLAC is better in more ways than any other plastic. Write Dept. G-9. 


MARBON CHEMICAL RW civision BORG-WARNER 





I 
*CYCOLAC is the registered trademark of Borg-Warner WASHINGTON J 7 


*IMPAC is the registered trademark of Radio Corporation of America | cwencat | 
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To be published in Decem- 
ber, the Annual Design 
Review is an illustrated 
survey of the year’s major 
design achievements in 
consumer products, pack- 
aging, professional and 
industrial equipment. 


November 15 is the closing A valuable permanent ref- 


date for advertising in erence, ADR shows prod- 
ucts in such categories as: 
Housewares Furniture 
INDUSTRIAL DESIGN: Radic. tv and hifi 
Tools Garden equipment 
Toys and sporting goods 
ST a Major appliances 
Packaging structures 
Hardware Lighting 
Architectural components 
A N im U A L Plumbing fixtures 
Prefabricated structures 
Business machines 
D 3 S H G fy Electronic components 
Machine tools 


Industrial machinery 


Farm machinery 
REVI EW Transportation equipment 


INDUSTRIAL DESIGN 18 East 50th 
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rPwih l. .. the metal laminate with the extra 
== dimension that brings your design to life! 





You imagine it in you plan it in you draw it in. But, unless it can be manufactured in, your 


design is handicapped from the start 

Arvinyl, the preferred metal laminate, is kind to design ideas. Jt includes a full dept vices for 
solving the manufacturing as well as the material problems 

Today every designer is well aware of th 
can improve product life and 


advantage of these qualities? 


handsome durability of vinyl-on-metal and how it 


e 
looks. But did you know that only Arvin lets you take the fullest 


A pioneer in the field, Arvin has the experience, research, engineering and manufacturing 
facilities to take your design and produce it exactly as you want it, or show your clients how to 
do it 

For example, six new welding techniques that leave the vinyl unmarred, or hide the damaged 
area, are Arvin exclusives. Aluma-Lok, a new method for joining panels to eliminate need for 
deep draws, is an Arvin development. And, Arvin knows the proper sequence of fabrication steps 
that assures best results for your product 

These are but a few of many Arvin research benefits that give you more design freedom to 


create products with the exact looks you want. Challenge us with the design problem you now 


have! ‘There’s no obligation 


New Welding Techniques! BODY JOINT WELDS + HIGH PRODUCTION SPEEDS 
Exterior rface of vinyl An excellent weld when 
unmarred by weld. Vinyl assembly of trim or other D 
doesn't have to be ground ———— component parts hide the 
~ ona, | away before welding point of welding rwt tae 
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THE FARMER 
AND THE 
COWBOY 


INTRODUCTION: DESIGNER AND ENGINEER 


Inevitably designers and engineers work on the same products. And just as 
inevitably, they work on them together, more or less. Yet often it is less when 
it ought to be more. Clearly there is a good deal of misunderstanding, seeming 
conflict of interest, and just plain petty backbiting in the designer-engineer 
relationship. The purpose of this special issue is to analyze what could be the 
most important working relationship in industrial production, and explore 
ways in which it might be enhanced to the credit of both engineers and de- 
signers and, more importantly, to the benefit of consumers and manufacturers. 

The problem in this case is, by now, easy to state. It was succinctly set forth 
most recently this summer by Professor Misha Black, of London’s Royal 
College of Art, in a paper delivered at the Hatfield Technical College. “The 
reservations of an engineer when asked to accept an industrial designer as a 
colleague are understandable,” Black says. “They arise first from the human 
weakness which suspects that this new appointment is a criticism of his 
own ability.” 

Pointing out that engineers now accept without question the desirability of 
working with other specialists, just as surgeons recognize the necessity of 
anesthetists, Black suggests that the problem will be resolved in time. But he 
goes on to say: 

“The other cause for lack of enthusiasm for collaboration is more serious. 
It arises from the engineer’s deep distrust of the whole operation of industrial 
design. He suspects that the designer is concerned purely with superficial 
style, with fashionable frippery completely separated from, and sometimes 
detrimental to, the function of a mechanism.” 

There we have the dilemma. If the designer does a mere styling job, he 
looks like a parasite living off the organic health of engineering. If, on the 
other hand, he gets involved in structure and function, he is accused of taking 
on responsibilities that are the engineer’s professional birthright. 

Sometimes all the talk about designer-engineer collaboration seems to come 
down to Rogers and Hammerstein’s tuneful admonition that “the farmer and 
the cowman should be friends.” Of course they should: the goals of engineer- 
ing and industrial design are not, in any sane situation, in conflict. But sanity 
is no easier to come by in industry than in life generally, and happy endings 
are harder to achieve in product development than in musical comedy. Here, 
as in “Oklahoma,” the conflict has to do with the fencing of territory. Prob- 
ably no one would challenge designer Henry Joe Police’s assertion that “the 
main solution to the problem of professional relations between designers and 
engineers is mutual respect.” But how do we get it? One way is by looking 
behind the myths for any facts that may counter or support them. 

Myth: the designer is superficial, a stylist who is equipped by tempera- 
ment and training to do nothing more than frost the bread of life and call it 
cake. He is the cowboy: dashing on a palomino, clever at stunts and rope 
tricks, given to lavish boasting and showing off; his guitar attracts the 
attention of management, but his high-heeled boots are impractical for 
walking on solid ground. 

Supporting fact: This is true of some industrial designers. Furthermore, 
it is true that many designers exasperate engineers by their bland assump- 
tion that they needn’t know anything, and that it would be detrimental if they 
did because technical understanding would block their creativity. (Do the 
most creative designers ever use this argument?) 

“TI wish industrial designers had a better awareness of costs and materi- 
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als,”’ says Robert E. Callihan, engineering section head 
of the electromagnetic section of Sperry Products. His 
wish is echoed by Mannin, Maxwell & Moore’s chief 
engineer for instruments, C. R. Du Bois, while Nick 
Johns, chief engineer of Data Control Systems, states 
flatly: “Industrial designers have no conception of di- 
mensions. They bring in a pretty drawing to scale and 
when you check it you find that everything’s off an 
inch. You can’t even make a working model.” And these 
are engineers who have had successful experiences 
with industrial designers. 

But although the myth has the validity of some 
supporting facts, there are other facts to put it in 
perspective. 

Fact: Some design offices are close enough to engi- 
neering services to have their own engineering affili- 
ates. In Detroit, Harley Earl has an engineering affiliate 
firm with 30 engineers. Kenneth Van Dyck (see page 
60) has a similar dual setup in Westport, Connecticut. 

Fact : Some industrial design offices use staff engineers 
to handle development problems on design assignments. 
Milton Immerman, partner at Walter Dorwin Teague 
Associates, reports that the Teague office currently has 
53 “engineers.” These break down into 27 graduate 
engineers (electronic and mechanical), 11 “trained” 
engineers, and 15 industrial designers that Immerman 
says he'll “match with any graduate engineer.” What 
kind of engineers seek work in a design office? Usually, 
says Immerman, the engineer who is tired of being 
pigeonholed. (Also, some come because they prefer 
rendering to engineering drawing; Immerman says 
these are the ones they do not hire.) The Raymond 
Loewy/William Snaith office estimates that 25 per cent 
of its product designers are engineers, reports the in- 
creasing use of a team system: one designer working 
with one engineer. Furthermore, the firm is beginning 
to assemble a new “product development division,” to 
be staffed largely by engineers. The South Pasadena, 
California office of Keck-Craig Associates assigns, on 
an average, twelve mechanical patents and six design 
patents to their clients each year. A recent engineering 
assignment of theirs was to completely change the 
“philosophy” of a high-speed drive mechanism in a 
punch card handling machine (without much changing 
its appearance). “Most of our pure engineering work,” 
says partner Burnie M. Craig, “has to do with trouble- 
shooting, or with the redesign of portions of machines 
and instruments. But when we design a whole product 
we feel strongly that the result is, in general, func- 
tionally superior to products designed by firms whose 
principals do not have our engineering training.” 

Fact: Some company design departments (see page 
50) are staffed by designers whose engineering know]l- 
edge facilitates communication with engineers through- 
out the development process. 

Overriding fact: A great many industrial designers, 
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while not engineers and not offering engineering 
services, have the technological awareness, and the 
mechanical] perception, to make functional contributions 
that the engineer often lacks the perspective to make 
himself. (See pages 66 to 69.) 

Myth: The engineer is essentially both narrow and 
uncreative, a highly trained mechanic congenitally 
unable to view a product in any context larger than the 
working of its parts, wholly oblivious to the require- 
ments of marketing, use, convenience and appearance. 
He is the farmer: solid, stable, and square; but so set 
on plowing a deep straight furrow that he can’t see the 
world on either side. 

Supporting fact: This is true of some engineers. 
Furthermore engineers often necessarily become so 
much absorbed in the process of making a product work 
that they forget that the plant model shop is not the en- 
vironment in which it must ultimately work. (Some- 
times they forget too that, before it can work at all in 
the projected environment, someone must buy it.) 

Just as the designer is damned if he tries to get deep 
into a problem (meddling) and damned if he doesn’t 
(styling), so is the engineer often suspect when he be- 
comes concerned with the very things designers say 
he doesn’t care about. Designer Peter Quay Yang 
complains of engineers who try to be designers and 
who, having no feeling for style, end up adding chrome 
and making pretty renderings. That seems like a twist, 
but is not uncommon. George Payne laments that “some- 
times after working with designers, engineers feel that 
enough has rubbed off to make them designers.” And 
Henry Joe Police, whose work as a staff designer at 
Thompson Ramo Wooldridge keeps him in constant 
close touch with highly specialized engineers, puts it 
this way. “Most engineers think of themselves as de- 
signers and, I agree, they are. It is only when they 
begin to style a product (by adding trim and identifi- 
cation) that they become poor industrial designers.” 

But this myth too is subject to challenge. 

Fact: Engineers have, at the moment, a better record 
in the creation of beauty than designers have. (Even in 
the 1959 poll of “the 100 best designed products of 
modern times,” a poll juried by 100 people whose 
selections might be expected to show a bias towards 
“designer-design,” many products — and probably 
those least likely to be questioned—are the creations of 
engineers.) Unquestionably this is due in part to the 
fact that their record is longer (Leonardo comes earlier 
than Loewy). But having made that allowance, few 
designers would balk at Misha Black’s contention that 
“there is no doubt that the engineers of the 20th century 
have produced the most memorable symbols of our 
time.” 

Fact: Often with dullards, as with thieves, it takes 
one to tell one. For example, Charles Eames, working 
with the engineers at Stephens-Trusonic, called them 





responsive, creative, stimulating. A duller designer 
might have found them dull. 

Fact: Most engineers have to make a number of 
choices (the color coding of wires in a circuit, the shape 
of a prototype) that, being functionally arbitrary, are 
customarily resolved on esthetic grounds. And there is 
no question that engineering prototypes are often hand- 
somer than the refinements that follow them. 

The relationship between the designer and the engi- 
neer will mature when each is able to see clearly the 
nature of both roles. The demand is mutual, but without 
doubt, at this stage in our development, the heavier 
burden of proof is on the industrial designer. Engineers 
and designers must indeed meet each other halfway, 
but the designer has the longer half to go. Like many 
journeys, this one begins with education. 

How much engineering is a designer taught, and 
how? It depends on where you look. Since academic 
industrial design departments sometimes belong to a 
college of engineering, and sometimes to a fine or 
applied arts school, the character of the departments 
varies accordingly. 

So does their approach to technology. Generally, en- 
gineering information is given to design students in 
three kinds of courses: those created for engineers, 
those slanted towards designers but taught by engi- 
neers, those taught by industrial designers. 

At the University of Bridgeport, design students 
take the same engineering courses (12 credits worth) 
that the engineers take. And at Kent State, the indus- 
trial design department even makes a point of insisting 
that technical courses not be oriented towards design. 

On the other hand, the Chicago Art Institute’s Joseph 
Palma, Jr. believes that the engineering knowledge 
product designers need is more practical, less theoretical 
than that taught in the engineering schools. Some 
schools, like IIT, offer design students courses that are 
taught by engineers but designed for designers. Carne- 
gie Tech’s department (like Pratt’s) has an engineer- 
designer, Richard Felver, who presents what he 
describes as “just as much engineering as possible 
without making the students lopsided or ill at ease.” 
What does make them il] at ease? A number of teachers 
candidly reply: mathematics. Felver says, “unfortu- 
nately we have some very talented artists who could 
not survive engineering,” and Cranbrook Academy’s 
Howard Brown admits that “how much engineering I 
bring to students has been based on the rather tenuous 
scheme of figuring out how much my strongly art-ori- 
ented students will take without defecting.” One ap- 
proach to that problem is outlined on page 74 by Leo 
Brandenburger. 

Is the “slanted” course really engineering? James 
Shipley, at the University of Illinois, says: “When 
people talk about engineering courses for design stu- 
dents they are usually talking, I have come to believe, 


about a kind of course dealing with applied technology, 
industrial processes, and simple mechanical problem- 
solving that really isn’t engineering at all in the con- 
temporary sense.” Educators tend to emphasize that 
the designer is expected not to know how to be an 
engineer but to know how to work productively with 
those who are. At the State University of Iowa (which 
does not require design students to take engineering, 
but asks them to use some elective time on courses like 
mechanical drawing and mechanical processes), Pro- 
fessor John Schulze says the designer needs the humani- 
ties more than he needs the “narrow skills of the en- 
gineer,” and asserts positively that “courses in anthro- 
pology and higher mathematics have proved far more 
worthwhile than most engineering courses.” 

Few would argue with the statement made by John 
Coleman of Art Center: “The more students know 
about engineering the better, providing they know even 
more about design.” The problem is that, as industrial 
design has broadened in both claim and practice, the 
number of things a designer is supposed to know in 
every field has proliferated. He needs more engineering, 
of course. But he also needs more art, more general 
culture, more ergonomics, more psychology, more eco- 
nomics and (like the engineer) more English. The 
paradox of design training is that while the specialist 
has become the man of our time, our time keeps adver- 
tising for a generalist. The industrial designer has 
answered the ad, but how can he qualify himself for 
the job? 

Shipley thinks he can do it only by spending more 
time preparing for it. Pointing out that a smattering 
of engineering, or of anything else, is not conspicuously 
useful, and that educators in all fields distrust the 
survey course, he projects an ideal education for an 
ideal designer. It would include something like three 
years of science and engineering, and would require 
seven to nine years of study at the college level and 
above, followed by two or three years of on-the-job 
internship. He believes that such a comprehensive edu- 
cation will be required of designers sometime in the 
far future, but only after the design profession has 
grown rewarding and prestigious enough to demand it, 
just as medicine and law now demand it. 

So much for prophesy. In the meantime, designers— 
armed with whatever engineering knowledge they have 
acquired in schools and on jobs —do collaborate with 
engineers in the production of the goods that people 
live and work with. Both design educators and prac- 
ticing designers are fond of making the distinction 
that Professor Arthur J. Pulos, at Syracuse University, 
makes when he says, “The engineer is primarily con- 
cerned with relating the machine to its work; the de- 
signer, with relating the machine to man.” Inevitably, 
in the process, they relate to each other. The following 
56 pages show how.—Ralph Caplan. 


45 











DESIGNEI! AND ENGINEER 


CARRIAGE TRADE Consultant Eliot Noyes’ long-term program for Interna- 
tional Business Machines has been one of the most widely cited examples of effective 


designer-engineer collaboration. The sphere at left represents the latest step in 


that program: an engineering achievement behind the design of an electric type- 


writer that trades carriage and type bar for a single typing element. 


Perhaps the most spectacular recent example of de- 
signer-engineer collaboration was introduced late in 
July, when International Business Machines Corpo- 
ration proclaimed the availability of its Selectric type- 
writer. This is a machine without type bars or movable 
carriage. It types by means of a single sphere-shaped 
element bearing the usual alphabetical characters, 
numbers, and punctuation symbols: the sphere moves 
on a bar across the face of the paper, and whirls and 
tilts to select the character hit by the typist. The con- 
cept itself is not new some toy typewriters in the 
past have operated on the same principle, but without 
electricity. And a high-speed printer which uses a 
mushroom-shaped single element was invented in 1946 


ter against the paper. Molded of 
plastic and then electrically plated, by H. S. Beattie, now manager of IBM’s electric 
ehcp ering aye " typewriter engineering division. 

y@ faces and can 
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ON COMPANY TIME In addition to, and in conjunction with, its consultant 
program, IBM also employs staff designers at each of its major installations. Lroni- 


cally, this leader of the numbers business is embarrassingly unable to tell how 


many designers it has in the organization (perhaps because the query is too simple 


for computers, and no one remembers how to count), but there are 20 designers at 


its Poughkeepsie, N. Y. plant, where data systems are developed. Here is how one 


company design department, which includes “industrial design engineers,” makes 


a highly specialized product useful and agreeable to its operator. 


ion is engineering 
an industrial design depart 
make that excellence both apparent 
and accessible to prospective customers and users 
Department 203 (Industrial Design) at IBM’s Pough 
psie installation therefore must depend for its 
existence on efficient communication with the 2000 or 
30 engineers and technical experts that make up the 
uulk of the Development Laboratory of the Data Sys 
tems Division. Just to keep afloat in this sea of 
engineers, the designers need the special advantage 
hey enjoy in IBM’s corporate insistence on the im 
portance of design generally. They are helped further 
yy the engineering background of the department 
manager, Cal Graser, who took a B.S. in mechanical! 
engineering at the University of Michigan before he 
turned himself into an industrial designer 
The Development Laboratory is a highly complex 
structure, consisting actually of three separate labora- 
tories: Technical Development, Systems Development, 
and Tele-Processing Systems. These are in turn or- 
ganized into teams of engineers, each responsible for 
a specific project. Attendant on these projects is a 
whole constellation of central services: Customer 
Engineering, Serviceability Engineering, Reliability 
Engineering, Purchasing, Materials Testing, etc. In- 
dustrial Design is one of these central services, and 
it, in turn, is divided into three sections: appearance 
design, the largest division, staffed by nine designers; 
human factors engineering, with a staff of three; and 
industrial design engineering, whose eight members 
act as a link between design concept and production. 
While only one member of this group has any formal 
engineering training (and only one is a graduate 
industrial designer), their background in engineering 





drawing and their experience in actual production 
problems serve as a constant check on the practicality 
of the department’s work. In many ways, the design 
department is similar to a consultant design office, 
and like a consultant design office, it may in the course 
of the year deal with many different projects, each 
staffed with a different group of engineers. 

Last year, one such project was the 7080 compute) 
console, for a solid-state commercial computer system, 
the rough equivalent of the 7090 scientific system. 
Functionally, the ancestor of the 7080 is 1 705 
vacuum tube system, which, however, demands much 
more space and a completely different form from the 
newer solid-state computers. The 7080 engineers wer 
still working out the electronics of the system when, 
in 1959, they first presented their requirements to the 
industrial design department. This first meeting took 
place on neutral territory, so to speak, in the Product 
Planners’ laboratory, on a hill at some distance fron 
the other buildings. 

Forces were evenl) vided: Graser had four 


staff members with him, and they conferred with five 


he project manager, an engineer whos¢ 


engineers t 


special responsibility was the console, and three others 
for the electronics. Graser had never even met this 
group of engineers, which is not unusual, (and some 
of them were working together for the first time too.) 
Since the engineers were still undecided about what 
would go into the insides of the console, they would 
or 
») 


only estimate their specifications for the outside: 
pushbutton switches, 15 butterfly toggles, and 100 to 
120 lamps and switches covered from the operator, yet 
available for servicing; standard IBM electronic mod- 
ular gates ; memory storagegelect keys with seven 101- 
position strip switches; provision for a typewriter 
with fanfold paper-feed; and provision for the addi- 
tion of a console card reader to be defined later. 

These last two requirements illustrate some of the 
special problems involved in designing for IBM: 
diverse product line, planned and manufactured 
many different parts of the country, must be so har 
monious that any two separate elements can be used 
together. In this case, the space left for the typewriter 
had to accommodate either the standard Model B or 
the new typewriter (page 47), whose existence was 
still a secret from much of the company. And the con- 
sole card reader was at this point scheduled to be de- 
signed and produced at IBM’s San Jose plant. 

These, together with a production schedule, were 
the ingredients tossed in the design department’s lap, 
to be unsorted and rearranged. How they did this is 
recorded in a series of twelve progress reports, spaced 
at regular intervals from the project’s beginning in 
1959 to its completion in 1960. First of all, to the 
engineers’ requirements they added their own. The 
console should look like other IBM products, yet retain 





ners at IBM are divided by 
specialtic Cal Graser (1 and 2) 
manages a department composed 
of Human Factors Engineers Al 
Thompson and Art Schroeder (3): 
Appearance Designers, including 
Walt Kraus and Joe Talerico (4 
and 5); and Industrial Design En- 
gineers shown here are Ken 
David and Don Stenabaugh (first 
and second from left, 6 and 7), con- 
ferring with designers from the 


Endicott plant 
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IBM new 7080 computer console 
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oint product of company desig 
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it separate 7080 identit ly vhole oO} 
fall within e standard dimensio! 
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It ( | look ike a complete enti 


with oO} 
the reader. Finally, the console should contain 
sufficient work surface and storage space so that n¢ 
additional tables and cabinets would be needed. 
issued, the 


B the time the second report W 


lad bullt mockup of ideas for 


console and won two argument WII ne engineering 
department. The first had to do with > angle 


Wing conta 


b printer (tv} \ , On 


‘onsole, that wing had formed an ob »angle with 
malt dic: section, and the engineers argued 
necessa Oo enable an operat 
section to read tne 
gineers ha ily been driving back 
their own building and the 
designers, who preferred a 
at right angles, saw opposition building up 
prepared their ammunition. They called in the 
engineers and product planners for a formal meeting 
demon operator would, in fact, 
‘console and could more eas 
angled printer. Furthermore, a_ printe! 


angle could be read by two operators seated 


argument had 
Design 
ing installation 
operators were pulling 
console te ! leilr Stationery, paper Clips, 
result was an un-IBM-like 


The engineers insisted that IBM 


and tl 


furniture business, and that the console 


oniyv t i electronic essentials 


Vision of 
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Space 

third progress report noted that 
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appearance mode Vas being constructed I 


> ] } 1 
Review IS 18 a Tull-dress inction tnat Is s 


procedure at IBM. Periodical 


IBM locations all ovel the 


design managers 


country. ogethe) wit! 
Consultant Director of Design Eliot Noyes assemble at 
one installation to inspect work currently in prog 
ress and to discuss its compatibility with whateve 
projects their own departme nts are involved with. This 


review, as it turned out, resulted in no change in the 
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basic form of the console. Details were changing ever, 
day, however, as the engineers changed the number of 
required switches. (In this connection, the design de- 
partment specified a type of switch not manufactured 
by IBM, and this required some wait before the en- 
gineers approved it.) 


The Human Factors engineers at this stage were 


nterviewing IBM service engineers to find the arrange- 


t 


ments and ftorms oO! that made for easiesi 


access 
maintenance. They were also responsible fon deciding 
vnicn I ! li possible methods the computer 


uld use communicate with its human operators. 


For example, the decided to install an A pha-numeric 
readout to translate the machine’s binary language into 
human language. Manual controls which required pre- 
cision were located to suit the right-handed majority. 
In cooperation with the product planners, the human 
factors engineers formulated reference information for 


the operator, and placed directly on the console 


nstead of the ecard that was formerly used and 


vorked out a new housing to 
the controlling 


reduced number of 


the apparent com- 


real work of n trial Design Engineers 
just beginning at this point, about halfway through 
the project As each pnase ol the design was complete 


nough. thev checked it directly with 
| * 9 


the manufacturing 
division instead of with the 7080 engineers. (Although 
final specifications would be released through the 7080 
engineers, this direct liaison between the design depart- 
ment and the plant eliminated one time-consuming 
.) Then, when they were sure that their proposed 
materials and construction techniques were practicable, 
the Industrial Design Engineers began the preliminary 
design layouts, or the “reduction-to-hardware phase,” 
as it was called in the progress reports 
the chronological midpoint of the project, the 
design department had a final and approved appearance 
model of the console (constructed by the model shop 
lich serves the whole Development Laboratory) and 


from then on consisted simply in refining 


iS Work 


hose detail hat did not affect the overall appearance. 


From the original symmetrical form, the console had 
assumed an asymmetrical shape to allow for the card 
reader. (As it turned out the card reader was designed 
and produced al Poughkeepsie rather than San Jose, 
but it formed a whole spearate project.) Below the 
console, in space not taken up by the electronic gates 
of logic, compartments had been provided for stationery, 
program cards, and service manuals 

A month before the project came to an end, the 
Industrial Design Engineering group had assembled 
a working prototype of the console, and was in the 
process of turning over detailed part drawings to the 
7080 Engineering group, who could make changes in 
these drawings only with Graser’s approval. Although 
with release to production the 7080 project came 
formally to an end, the industrial design department 
has continued, and will continue, to work with the en- 
gineers on any modifications that affect the appearance 
of the console.—U.C. 








With the advent of semi-conductors, electronics engineering made possible the 


design of a variety of portable products that were once housebound because of size, 


weight, and power requirements. One of the leaders in creating these tiny appliances 


is Sony—a Japanese firm which last month introduced to the American market 


atransistorized EASTERN BABY FOR ADULT WESTERNS. 


Oriental skill the Sony Corporation of 

nneled some almost mystical market re- 

product just introduced to the American 

ible, transistorized television set. Al- 

was developed, produced, and first sold 

n Japan, the idea for it came from president Masaru 

Ibuka and executive vice-president Akio Morita of the 

! orporation of America. Sony which likes to 

metaphorically as a marmot, constantly 

the idea into 

» preliminary f which accom 

‘ tance, when the 

Ibuka and Morita’s 

and expanding market 

or second tv sets, that the market for 

reached saturation, was never thor- 

ited by research. And the specifications 

were not the result of a “carefully 

analysis’: about two dozen Sony 

emplovees were asked their opinion about sizes and 

hapes, an } means of these opinions became speci- 
heations 

This may look like the sort of thing that has been 
going on for centuries in the Orient, where intuition is 

basis for action, and business may be more often 

ansacted in the tea house than in the conference room. 
But Sony is a highly sophisticated corporation, run 
efficiently and profitably according to Western business 
precepts. Yet it still comes as something of a shock to 
Western sensibilities to see a simple design solution 
executed simply. 

Last month Y. Kamoji, chief product planning 
engineer of the Sony Radio Division, and K. Yama- 
moto, one of Sony’s chief industrial designers, were in 
the U.S. ferreting out new materials and production 
processes. They accepted ID’s invitation to answer 
some questions about the working relations of design- 
er and engineer as they applied to the development of 
the Sony portable tv (ID June, 1960), and to take the 
difficult position of speaking for J. Yasuda, head of the 
design unit which worked on the tv, and for S. Shim- 


ada, chief engineer on the project. 
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he component ! a case? 


Arranging all electrical components int 


the eight-inch picture tube, its 


height, and lengt} 


took in developing 


had to develop very high- 
high-powered, Silicon Mesa Transistors 
o make a picture tube requiring low 
consumption, suited to transistor circuitry 
lifficult. Then we developed special tv circuits 
wv transistors. All tv circuits before had been devel 
oped Tor vacuum tubes 
YAMAMOTO: After these innovations, we arranged 
the components and designed the exterior 


yuld tell us something about the marketing 


tv can eliminate about 8&5 
failures from burnt out 
hoped to create a market for 
This set is light—17 pounds, actu 
. including the battery—and can be used with an 
plug. Aunt Mary in California or Aunt Aiko in 
take the set onto the porch on a summel! 

ot disturb the neighbors. 


Yamamoto, vou said that the idea came fron 


the American branch; does this mean that the tran 


sistor tv was designed specifically for the America 


market ? 
\MAMOTO: No. It was not designed for any pa) 
t. We've been selling this set in Japan 


; 


icular marke 
18 months. When vou showed it in ID, last June, 


‘ 


or 
it was being sold only in Japan. It was introduced in 
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the United States in May. Plans are being made now 
to market it through Sony outlets in Shannon, Zurich, 
and Hong Kong 
Did vou make a lot of tests to determine the 
size of the picture tube for good \ isibility? 
KAMOJI: Ah, ves. It’s a pe rsonal tv. We assumed it 
would be placed at arm’s length from the viewer. We 
rot about two dozen of our Tokvo employees to- 
gether and asked their opinions of the best size for 
personal tv set picture: 75 per cent said eight 
inches, 15 per cent wanted something bigger, and 
he rest, per cent, something smaller. 
»: How was the material for the case determined? 
AMAMOTO: We wanted it to look professional] and 
cle ye ndable. Also, a portable set needs a strong case. 
So we used pressed steel, with a fine, wrinkled, baked 
acquer finist 
Who made this decisio1 
MAMOTO: T ‘hief project designer, in consulta- 


tion with t ‘hief project engineer 


1}) vO termine the angle at which the 


KAMOJI: Very easy. We used two measures: number 
one, the height ’ the average coffee table relative 
to the eve level of a viewer sitting in an average 

hair: number two, the height of an average night 
table relative to eve level of a person in bed at arm’s 

ength from a night table. The set is used a lot for 
in-bed viewing 

Mr. Yamamoto, why does the set rest on a frame- 
work base rather than a solid one, and for that matter, 
why a fixed base at all, rather than an adjustable one? 

YAMAMOTO: For light weight and strength. It was 

he chief designer’s decision. 
Why is the battery attached to the rear of the set 

YAMAMOTO: When the set is being used on regular 
ac current, the battery can be taken off. This Way 

ou don’t have to carry the battery, an extra four 
pounds, from room to room. 

1p: How many engineers worked on this project ? 

KAMOJI: Over one dozen graduate engineers from the 
Research and Development Department. 

1p: How many industrial designers? 

KAMOJI: One unit. The design center at Sony has 
several units. Usually each unit, about half a dozen 
designers, is assigned to a particular project. 

1p: Did you use consultants? 

KAMOJI: No outside consultants were used on this 
project, but we do use them sometimes. 

1p: Do you think that manufacturers here will imitate 
your transistor tv? 

YAMAMOTO: We already have one imitator. An Italian 
firm—they call themselves “‘Somy’’—makes a slightly 
different, but essentially the same, set, plainly marked 
“not made in Japan.” 





BLUEPRINT FOR HARMONY 


A designer with wide experience in the “‘en- 


‘ies’’ explains why industrial design enlarges, rather than limits, 


leering practice’ 


an industrial design consultant 
taught me that our most deeply entrenched oppo- 
sition in any new client company is usually its 


gineering department. Until we 


en- 
are able to convince 
engineering that industrial designers are not all char! 


atans and that our presence on the scene does not be- 
little their authority, all of our efforts are bound to 
fail 

When we finally succeed in piercing the “cordon 
aire’ of engineering reserve, it is because we have 
inced engineering that, far from invading its ter- 

we actually enlarge it. For no matter what 
engineering objectives are, they must ulti- 
y serve people This is as true of a spectro- 
tometer and an automatic system for tl 


le making 
aspirin tz ts as is of an electri 

sharpener. Admittedly, 
contr! engineering is greater lv 
photometer than in the 


it r 


pencil sharpener 
ile the engineering process deals 
lable relationship, its product results be- 
le exposed to instinctive evaluations and reactions 

set of engineering drawings for a_ high-speed 
press represents 


a definite statement of -it 


size, and its expected operation. As such, 
engineering point of view, they 


from the are not 
often open to discussion, certainly not with an industria! 
signe handicap of- such blueprints 
printing press, however, is their inability to 


a newspaper, for they are only a symbol of a 
Only the final press, when it is built, wil 
the engineering drawings and 


would do: 


calculations 
but, in addition, it will also produce 

series of other effects which were of 
cern to the engineers but which 


no con- 


are of vital concern 
the industrial designer and even more to the pur 
chaser and operator of the machine. 
Engineering performance alone, therefore, t 


is no 
related to and integrated wit! 

“ate in the purchaser or user, 

physical conditions under which the 

product will be operated. Safety and other controls 
must be spaced and positioned differently when ope 
ated with work gloves than they need be if they ars 
ictivated at the touch of a finger. Shiny surfaces might 


look elegant on an 


‘ 


adding machine in the showroom 


sut will produce eyestrain for the poor bookkeeper 
who has to use it. I, therefore, suggest that we broaden 
the concept of performance to include the total image 


of the product so that it includes not only its en- 
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gineering characteristics but also its psychological ef- 
fects and its adjustment to its total environment 
both human and otherwise. 

While I believe that industrial design is just as im- 
portant for the “engineering industries” as for the 
industries that produce our more traditional consumer 
products, it is nevertheless true that the strongest 
impetus for industrial design came from the latter, 
perhaps because the results were a bit easier to meas- 
ure. Historically, at least in the United States, indus- 
trial design established itself by proving what it could 
do with refrigerators, toasters, vacuum cleaners, and 
all the million and one appliances of our daily lives. 

The relation of engineering to design in the consumer 
goods industries is that, with the consumer products, 
it is more often the design objectives which influence 
engineering; whereas this is not nearly so common 
in the engineering industries. In our work with West- 
inghouse, for instance, our office is responsible for the 
long-range planning of their line of major appliances 
Our recommendations affect the total concept of 
refrigeration, laundry, food preparation and storage, 
and of their relation to each other. Of course, re- 
search and engineering play a prominent role in in- 
dicating what mechanical, electrical, or other means 
are available and what can and cannot be done in a 
given time and within a given budget for tooling. It 
is the design concept, however, which determines the 
essential engineering characteristics; and I believe 
this is typical for the industry as a whole. Most em- 
phatically, credit for the end results—successful ac- 
ceptance and corporate leadership—should go to both 
parties, never to one alone, because it is ultimately 
impossible and fruitless to determine how much of 
product acceptance 18 due to design and how much to 
engineering. A great deal of damage has been done to 
the alliance of engineering and design by the violation 
of this rule of shared credit, and I might as well admit 
that my profession must take most of the blame. 

Turning now to the engineering industries, | firmly 
believe that the correct position of industrial desig 
is of crucial importance in the development of capital 
goods, of machine tools, heavy equipment, and spe- 
cialized devices. One of the handicaps to a more gen- 
eral employment of industrial design by the engineer- 
ing industries is lack of knowledge within the industry. 
You can always manage to find a newly-designed 
coffee grinder or pressure cooker in some fashionable 
magazine, but a beautifully proportioned oil derrick 
or industrial furnace goes unnoticed, nor do they lend 
themselves so easily to after-dinner conversation. Yet 
I am of the opinion that American industrial design 
has distinguished itself in this area above all others, 
although its achievements, unfortunately, are little 
known abroad. 


The argument which is usually advanced by the 


engineering industries is that their products exist 
and are judged for performance only, that appearance 
plays no part in the selection of an injection-molding 
machine or an automatic mail sorter. Furthermore— 
and this is perhaps the crux of the argument—the 
average engineer with responsibility for the design of 
a generator or a concrete mixer believes instinctively 
(1) that his design principles are the most economical 
and functional and (2) that industrial design can, 
therefore, only add something that is not necessary 
to an already perfectly conditioned product. 

Neither of these two attitudes is, in reality, tenable. 
Performance, or rather the confidence in expected per- 
formance, is heavily conditioned by the degree to 
which it is expressed externally. The operational proc- 
esses of an automatic mail sorter must be clearly under- 
standable and apparent to a knowledgeable purchaser, 
not to mention the operator. The disposition of the 
joining of parts, the sequence of motions, the po- 
sition of the operator in relation to the machine, the 
use of colors, and the location and form of controls 

all of these elements are subjects for design just 
as much as for engineering. And in spite of what 
engineers tell me at the beginning, a surprising 
amount of option remains between alternate solutions. 

The second argument, the one that thinks of de- 
sign as an unnecessary addition to an already self- 
sufficient composition—has its basis in an equally de- 
plorable misunderstanding of the nature and function 
of industrial design. Annoyed by the impatient re- 
quests of the sales department to add sex appeal to a 
bulldozer and a little frightened by a remark from the 
boss that “‘maybe we should call in an industrial de- 
signer to get his opinion,”’ some of our most able engi- 
neers try to turn themselves into industrial designers. 
They visit a few industry exhibits, they look at a few 
design magazines, and what happens? All the worst 
clichés and the most superficial mistakes of amateur 
designers are revived by engineers turned into de- 
signers. If an experienced industrial designer had had 
a go at the problem, he would have been infinitely 
more restrained and more respectful of the character 
and function of the engineered product. 

If engineering and design work together as a team, 
the members of which understand their different pro- 
fessional qualifications and limits, then such products 
of the engineering industries will acquire a monu- 
mental beauty and refinement that will influence the 
purchaser and the operator and even the beholder. 

I should like, therefore, to paraphrase the different 
positions of engineering and industrial design this 
way: engineering provides the vocabulary and gram- 
mar; industrial design arranges these fundamentals 


until their composition becomes style. Separately, we 


can produce no more than a dictionary; together, we 
create a language. 
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IN THE PLANT AND OUT 


1. Van Dyck Associates, Inc. 


think there is more rapport between creative people 


different fields than between creative and non- 


ive people in the same field,” says engineer John 
Montgomery in explaining his compatibility with the 
istrial designers he works with. A year ago, Mont- 
gomery and industrial designer Kenneth Van Dyck set 
ip Van Dyck & Montgomery, Inc. to do product engi- 
‘ing and development work. Actually, Montgomery 
had been doing exactly that for some months as a 
member of Kenneth Van Dyck’s design firm, Van Dyck 
\ssociates, but it had become apparent that there would 
personal financial advantages in having the engineer- 
ing and industrial design services legally separated. 
Professionally the new arrangement is the same as the 
iid: there is close interdependence and the two firms 
share the same building in Westport, Connecticut. Van 
Dvek & Montgomery, Inc., with a staff of four engi- 
neers, including Montgomery, can now offer consulting 
engineering services in electronics, magnetics, optics, 
tics, and mechanics. Its services are available to 
Dyck Associates on a consulting basis and vice 
allowing either firm to initiate product develop- 
work. 

Signa Guard shown here was developed for the 
Radio Corporation of America by both firms. This is 
how it happened. RCA, needing a device that would 
permit them to use “scrambled” signatures on pass 
ooks and credit cards, approached American Optical 
Company. After some preliminary investigation, Ameri- 
can Optical came up with a series of fiber patterns that 
would reconstitute illegible signatures from a previously 
coded scramble of lines and squiggles. The patterned 
optical elements had to be incorporated into a conveni- 
ently usable, attractive housing. For this job they 

sub-contracted with Van Dyck Associates. 

There were two basic problems. Any credit card or 
pass book had to be lined up exactly in register with its 
coded optical element; otherwise its signature would 
remain illegible. And because there was a series of codes, 
and therefore of optical elements, the elements had to 
be replaceable—easily and without danger of damage 

by bank tellers, garage mechanics, or hotel clerks. 
The crux of the answer seemed to lie in the configura- 
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rific personalities . They are easy to talk 
to, fun to shoot the breeze with,” suggesting that per 
haps some engineers can | reached more through 
Dale Carnegie course than a production methods cours 
But Van Dyck enjoys his involvement with enginee) 
ing, and from the beginning most VDA accounts have 
been technical. For instance, an early project was 


the redesign of the Sperry Products Reflectoscope. The 
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He 
comfortable operation and which looked 
together 01 


vermitted easy, 


whether 
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2. Roger Mark Singer 


Industrial designer Roger Mark Singer finds it easy to 
talk shop with engineers, since he is one. Registered as 
a professional engineer in New York State, Singer 
handles a number of technical design accounts, and 
he says that often his combination of engineering 
knowledge and design approach helps him decide on 
production innovations his client’s engineers may over- 
look. His project for the Adams Grease Gun Coinpany, 
Inc. was to design a grease gun that would be less 
costly to produce than the competition’s, and still be as 
compatible as possible with the existing Adams tool- 
ing. The standard grease gun has a deep-drawn steel 
shell body which takes four separate machine opera- 
tions to produce, and embossing the trade name adds 
an extra step. The neck between the body and the tip 
assembly is a screw machine part, which adds still an- 
other production step. Singer’s solution specified an 
aluminum impact extrusion, so that neck and body can 
be produced in one piece in one operation, cutting the 
total production steps (including embossing) from six 
to two. Also he recommended that the handle (tradi- 
tionally two pieces) be a single steel wire rod. Total 
production cost was cut by one third, Singer says. To 
minimize the unpleasant multi-colored effect of ex- 
truded aluminum, he specified grooving, cutting seven 
grooves the length of the body on each of the nine 
sides. The body is nine-sided to prevent rolling on a 
flat surface and to permit a firmer grip with a greasy) 
hand than the standard round one; at the same time, 
it is close enough to round to rotate easily in the hand 
during use. 
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3. Robert Gersin Associates 


Robert Gersin of Robert Gersin Associates, New York, 
has a fal conventional industrial design background 
(Master’s from Cranbrook, design work for the Navy, 
teaching at the Philadelphia Museum School of Art), 
but he feels no lack of technical training. He believes 
that many designers do what must be called engineering 

on relatively simple mechanical products. Except for 
i brief consultation with a metallurgical engineer about 
the spring (to see if it could be an extruded wire), 
Gersin worked alone on the florist’s knife he developed 
a little over a year ago for LMG Products in Boston. 
Ordinary pocket knives usually used by florists to cut 
stalks of flowers or plants are surprisingly ill suited to 
that type of work. Hard to hold, they cause thumb and 
forefinger callouses. Furthermore -their production is 
complicated: a typical one has 11 parts, made from 
three materials stainless steel, cellulose acetate, 
brass—and their exteriors are often hand finished. By 
reducing the number of parts to four—blade, handle, 
spring, and rivet — Gersin made assembly a simple 
three-step operation. The handle is injection molded 
nylon, sturdy and easy to produce; blade, rivet, and 
spring are stainless steel. To make the knife comfort- 
able to hold and convenient to use, blade and handle 
meet at an obtuse angle, forming an area for position- 
ing the stalks in cutting, and the heaviest part of the 
tapered handle has been extended forward of the join- 
ing rivet, covering part of the lower edge of the blade 
and forming a platform against which the thumb can 
press in cutting. As it moves away from the blade, the 


handle flattens and widens so that it fits snugly into 
the palm, and will not turn or slip in use. 








5. Stevens-Chase Design Associates 


line the R. E. Dietz Company 

isked Stevens-Chase Design Associ 

develop from scratch a safety and emergency 

signal light. Stevens-Chase, a technically ori 

ented, upstate New York design firm, is well equipped 
to handle design engineering details in this sort of work: 
their designers have worked as design engineers 01 
lraftsmen in industry, and they regularly use con 
sultant engineers on a part-time basis. In checking the 
requirements for this type of light Philip Stevens 


| 


nd David Chase found several states trving to initiate 
legislation f better safety lighting on school buses. 
lo meet this potential market one major specification 
is necessary: low silhouette, permitting buses fitted 
vith the light to clear their garage doors. They also 
decided to have the mechanism whirl! a full 360 degrees, 
equally spaced flashes from each of four lights 

idard units the light oscillates over 180 degrees, 

i an almost constant light, instead of the more 
lesirable contrast of alternate red flashes and darkness 
nit to rotate 360 degrees, Stevens and Chase 


to find a way to carry power to the light. An ordi- 


ire would be twisted off as the light whipped 


around. They worked out a continuous contact in which 

a spring holds a carbon brush against a revolving brass 

ring. And then, to find a motor generating sufficient 
enougn to be fitted comfortab 

hey consulted Rae Manufacturers 

suitable with minor modifi 


ting gear train according 























I NEVER WAS AN ENGINEER | claims industrial designer Don McFarland. 


What he means by the disclaimer is that, despite his engineering training, his in- 


> 


re always those of a designer. In a review of the twists in his career, 


} 


inks that designers are born and not made. 


engineer, 
tter part of 10 
ngineer ” | choose 

In aescribing MV own Case 1n 

I feel to be the essential differ 

1a designer and an engineer. 

| crede) to my statements, let me briefl 
teen vears of knowing 

» an aeronautical enginee 

nssela olytechnic Institute in Troy, New 

which I was graduated with a B.S. in Aero 

ngineering in late 1942. While at RPI, | 

“arned many things, but one of them stands out in m 
mind as having been worth the whole four years. I had 
chosen, as my senior thesis, to develop a theoretica 
approach to determining the “‘induced velocities of heli 
copter rotor blades.” Up to then, most rotor blade work 


’ } 


ad been done empirically. After laboring mightily with 





the complex effects of four blades simultaneously 
rotating and translating—each one affecting the othe 
I pulled the whole thing together and proudly pre- 
Paul Hemke, Dean of Aero- 


nautical Engineering, a thick package of computations. 


sented to my advisor, Dr 


He thumbed it quickly and stopped on the last page 
where a long formula stretched across the page twice 
He shook his head slowly, saying, “No, this isn’t 
right.”’ But since no one else had ever done this, how 
could he know I was wrong, I asked. Dr. Hemke’s reply 
vas: “things in nature are essentially simple your 
answer is too complex to be right.”’” He turned out to be 


correct in that instance, and many times since then, in 


both engineering and design projects, I have reflected 
mn this when a problem seemed to be getting out of hand 

Vought Sikorsky (later to become Chance Vought 
Aircraft) in Stratford, Connecticut, was apparently 
more impressed with my drafting skills than with my 
helicopter theories, since | was hired into Vought’s 
engineering drafting room rather than Sikorsky’s 
aerodynamics department. But after two years of 
spinning rivets with a compass, something happened 
that is important to my thesis. 

While being overwhelmed daily in the drafting room 
by AN standards, I had made friends with the aero 
dynamics and development people and spent lunch hours 
reading classified reports about transonic air speeds and 
theoretical jet engines. Soon my crib notes and tracings 

a + 


of graphs were sufficient to permit me to design (in- 


cluding performance analysis) a_ theoretical all - jet 
fighter. With complete immodesty and utter disregard 
for organization structure, I sent it to the chief engi 


; 


neer. Two days after receiving the worst lacing I’ve ever 
experl need for breaking every company and govern 
ment rule conceivable, | was transferred from “acres of 
draftsmen” to the design, or development, group. 
The point is that I was not a good rivet thinker—my 
mind and abilities seemed to function better concep 
tually. In the drafting room I was good at dreaming 
up a better basic approach to a problem, but seemed to 


; 


lose interest in the nut and bolt stage. 

After several years of designing Navy carrier fighters 
and a cargo transport airplane, I felt the fire leaving 
me. More airplanes didn’t seem to be enough, and the 
cycle from conception to production was prodigiously 
long. Furthermore, much of my satisfaction was in- 
volved in seeing the end product, and although I was 
a private pilot, I couldn’t fly any of the planes I had 
had a hand in creating. My approach to airplane design 
had always been esthetic as well as functional, and | 
spent many hours arguing with my fellow engineers 
that “a good-looking airplane isa good airplane.” Some- 
how this was all wrapped up in an esthetic philosophy 
relating to the beauty and efficiency of nature, and a 
rigorous technical thesis that air moved over pretty (or 
faired) surfaces better than over ugly ones. This old 


favorite of an argument has yet to be won or lost. 


I must have been a fairly uni-directional guy during 


these years since the profession of industrial design 


never really penetrated my professional world. But just 
at this critical stage I saw an article in Look, describing 
the successful career of a man who had started as an 
engineer but applied his creative and esthetic talents to 
every thing from lipsticks to locomotives not as an 
engineer, but as an industrial designer. The man, of 
course, Was Raymond Loewy. This kind of work seemed 
to fit my abilities and stimulate my imagination. 
After reading every published word on industrial 
design—and there was precious little in those days— 
and taking painting instructions to “loosen up” (that’s 
what one book prescribed), I packed my airplane work 
ind life drawings under my arm and went to see Ray- 
mond Loewy, Walter Teague, Henry Dreyfuss, and 
hosts of others. I never actually got in to see Loewy, 
Dreyfuss, or Teague—nor should I have expected to. I 
didn’t get in to see Norman Bel Geddes either. The 
elevator operator in the apartment building where he 
had his office wouldn’t let me go up, saying, “‘only girls 
can go up today.” This made me curious about the new 
profession I had chosen, but I learned later that he had 
een interviewing models for a special project. My very 
unprofessional portfolio didn’t seem to generate any 
interest among those I did see—there were no toasters, 
refrigerators, or furniture photographs in neat acetate 
envelopes. My briefcase had only photographs and 
drawings of airplanes I had designed, cockpit layouts, 
pilot seats, etc.—but I guess it was too specialized. To- 
day, as I look back, it reminds me of Ray Spilman’s 
story of the designer talking to a prospective client who 
manufactures typewriters. The clients asks, ‘““Have you 


designed typewriters? The designer answers, “Yes.” 


“Have you designed portable typewriters?” Again the 

designer responds, “Yes.” “Have you designed green 

portable typewriters?” This time the designer is 

forced to say, “‘No.” The client dismisses him with a 

wave of his hand saying “Oh well, you couldn’t help us 
you don’t have the experience.” 

Finally, General Electric, starved for engineers, hired 
me. Although I started as an industrial designer, I dis- 
covered some time later that personnel had me scheduled 
sooner or later for engineering. 

In the 12 


in industrial design, advance engineering, and product 


years I worked at GE, I served variously 
planning. I have observed engineers as an industrial 
designer, industrial designers as an engineer, and ob- 
served both as a product planner. I a»plied to the 
American Society of Industrial Designers as soon as I 
was eligible, and was accepted in about 1951. After being 
active on committees and as a chapter chairman, I was 
elected to the presidency in 1958, chairman of the 
board in 1959 and to the board again in 1960. So much 
for history and credentials. 
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making the change 
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oO a young, tenuous, and struggling 
lOTl, many 


problems arose. I found that the 


























most smug security of being an engineer and, there- 
fore, belng complet ly acce pted and understood by the 
public, my friends, my peers, management and even my 
lamliy, no iongel existed. To outsiders | was foreve} 
explaining what industrial design was. To fellow engi- 
neers I was suddenly on the defensive and had the 
feeling of being a renegade. The press seldom used my 
tle as an industrial designer—but frequently changed 
it to “industrial engineer.”’ Never having been a “joiner” 
vy a conformist, I think I secretly enjoyed being mis- 
understood and trying to walk the tight line between 
being defensive and being a crusader 

| discovered that the designers accepted me first 
perhaps after discovering that my being able to “talk 
the language’ assisted the design group in selling its 
deas. The engineers were wary and sometimes resented 
technical suggestions which they considered to be their 
province. I found this was mostly my own fault. For a 


me I had tried to take advantage of being both kinds 

of people, but soon discovered that this wouldn’t work. 

When I applied my engineering training and experience 

trial design problems, the design proposals 

simply were more readily accepted. There were fewer 

technical problems apparent to the engineer—but I did 

not attempt to do his job for him. Gradually, the engi- 

neers found that I would listen and understand their 

point of view—and would seldom propose impossible 
oiutions 

I suppose unquestionably this made me a less exciting 

ind of designer—at least 1 he ey of my fellow de- 

Whe Was manager of a design group, 

1 was overly critical of ideas 

‘al. Perhaps so, but if the designer 

ble basis for his idea, | encouraged him. 


o shreds because of being 


any ideas torn 
poorly prepared and inadequately supported. As director 
of a consulting design office, I now find my engineering 
vaackground to be of considerable value since many 
companies are still concerned about the “impractical” 
industrial designer 
But in spite of my own history, I do not believe that 
more engineers should turn industrial designer, or that 
more engineering be taught to designers in school. I 
think some engineers are in fact excellent industrial 
designers even though they don’t claim to be. Engineers 
who think conceptually and have a natural talent for 
proportion and color—plus an understanding of what 
makes people tick, if they are consumer-goods engineers 
are designers in the broad sense. Most engineers do 
not fit this description, and training won’t help. Con- 
versely, most designers will never be engineers 
although there are exceptions on this side, too. There 


will always be the designer who is interested and in- 


quisitive enough about engineering problems to come by 


sufficient engineering knowledge to be a good technical 
designer without technical training. 





Designers and design educators have strong convictions on the subject of how much 


technology neophyte designers ought to be taught. Leo J. Brandenburger is an en- 


and teacher who has more than convictions; he has a technique. 
states the convictions, and demonstrates some of his own techniques for 


“ESTHETICS AND DESIGN THROUGH STRUCTURE.”’ 


the misconceptions and prejudices regarding 

and the sciences spring from the casual 

contact that designers and design educators make 
these fields. The stereotyped image of the unimagi- 
native, factual, down-to-earth engineer with his slide 
rule, who puts facts and figures into a formula and 
automatically obtains an answer, is no more accurate 
than the concept (prevalent among many engineers) 
that an industrial designer is just a technical illustrator. 
Unfortunately, designers generally do not have too 
much opportunity to become well acquainted with 
research or technical personnel. Most of their contact 
is at the production level, where economics dictate and 
where limitations force a very hard-headed approach. 
In spite of conferences and various other efforts, there 
is still far too little liaison and communication between 


+ 


top levels of the two professions and there is even less 
of it at the educational level. Even with extensive and 
concerted effort, there still would not be anywhere near 
1 full measure of success until there were enough men 
proficient in both the arts and sciences to bridge the 
gap. When this does happen, however, the student of 
design will appreciate that the philosophy of the 
sciences and of technology has less to do with the 
stereotyped image of the engineer than with Galileo 
and Newton, Edison and Einstein. 

One great reservoir of untapped design talent is the 
student who has a natural bent for both the arts and 
sciences but who generally gravitates to the sciences. 
It is not difficult to recognize art talent in its pure form 
or to recognize an aptitude for pure science. But there 


is a great deal of talent which falls between the two, 
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been experienced (and 
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number of vears ago) wit! 
or coming to grip 
igh problem. Ideas for flying tugboats o1 
ybservation stations for forest fire control and 
interesting, although certainly not unique 
ot warrant the time and energy to assem 
shapes and forms which are nothing more 
than subconscious derivatives of things we have been 
seeing for years. In spite of good intentions and the 
for originality, this approach does not come up 
to even the level of packaging, since it does not require 


the brains or judgment that a good package does. 
Problems which appear at first glance to be modest 
and somewhat mundane are very often just the ones 
which present excellent opportunities for development 
and invention. The results are invariably more pene 
trating and convincing than a problem presented on an 


overly ambitious and grandiose scale. It is often the 


simplicity and directness of such a problem that makes 





crack, I | ne tactors are 
inderstanding and scope of the student, 

Is able to come to terms wit! 

lhe problem could even be one of packaging per se, 
and if originality is used in solving it in a unique way 
or in meeting unusual stipulations, the experience and 


; 


execution can far transcend the level of mere packag 


ing. If the challenge and intrigue are there, as they 
certainly can be even at this level if guided by an 
ingenious faculty, the student will receive effective 
experience in problem solving and will learn to think 
and to juggle relations} Ips so hat he can work effi 


ciently on a problem at any level. 


One class, for example, was given tne problem of 
developing a vacuum-formed plastic container for a 
given category of merchandise. The results had to be 
workable, and this involved extensive use and testing 
students 


on the vacuum forming machine. As the 


worked with the material and discovered its limitations 
and what it could do, ideas evolved and improved until 


Ideas 


begot ideas, and the behavior of the material and the 


they were nothing like the original concept. 


processes Involved suggested still more ideas Even 


students who had a hard time getting started with an 
idea often found themselves ending up with having to 
make the frustrating choice between a number of likel) 
possibilities for more exhaustive investigation within 


the time limit 


There were many failures, of course, 


but an investigative process such as this is essentially 


and error intil success is eventually 
ne degree of iccess depends largely o1 
application of the student. The 
veloped ize the material most 

effectively and perform a function, but there was 
would not have 
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ilso al whic obably 


been there been handled by at 
ngineer It wi: IMpoOssib to tell where technolog 
stopped and 1 tic as oe - thev were one and the 
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ng. The results were fresh and had a vitali 
that combined handsome appearance with potentiall 
interesting surfaces for graphics. A number of fasten- 
ing devices and containers were developed tnat sug 


gested possibilities in entirely new areas. 


Problems of this sort, whic 


h require a lot of prelimi 
narv study and work, and whose results are not imm« 


diately apparent, are put in unfavorable competition 
with grandiose, spectacular assignments, like flying 
automobiles or the layout of an airport, which provide 
the romance and visual excitement that are expected 
in a design department. Since the research and knowl- 
edge required are far beyond the realm of the student, 
the results must be superficial. But this drawback is 
always circumvented by having the student project far 
enough into the future so that details can’t be disputed 
and by imposing very general limitations on the prob- 
lem. This is ostensibly done so that the student’s imagi- 


exercise any 


ation will not be limited, but what actually does 
is to provide an escape mechanism. If the student finds 
he is running into a situation which he doesn’t under- 
tand or which lifficult to solve, he doesn’t have to 
power in tussling with the problem 


vecause he can get rid of the thorny part so easily just 


vy changing the conditions. Or if he wants an exotic 
effect like a completely transparent building, all he 


has to do is to say that by the time it is built technology 
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have advanced to the point where it is possible. 
An honest objective criticism of such a project is 
impossible since it is like trying to judge the work- 
ability of a fairy tale. This sort of an assignment, 
however, can be very entertaining, just as a well-told 

tale can be entertaining, and it’s the sort of thing 

draws the visitor’s attention. The type of imagi- 
nation which produces a fairy tale is confused with 
the intuition, the blood, the sweat, and the tears which 
all go into the making of true invention. This is one 
of the important battles in the war over the best way 


o teach design 


Example: teaching structure without math 


Most scientific principles are simple when reduced to 
their fundamental concept. The ramifications and com- 
binations of principles can appear to be very complex, 
and are, but when broken down and taken step by step 
they can become easy. But this very simplicity some- 
times makes a principle difficult to comprehend, espe- 
cially if it involves relationships which the student 
hasn’t experienced before. For example, the concept 
if the color red has great simplicity, but would be 


impossible to explain just exactly what “red” is to a 
blind person. In presenting new ideas or concepts, an 
uctor must be ready to supply the necessary back- 
ground or make it possible for the student to gain the 
prerequisite experience. This is one of the most dif- 
ficult things to do in teaching. Also, the very sim- 
plicity of a concept is apt to make the instructor feel 
that it is self-evident, and mistakenly assume that 
the class can follow. Many students have been so 
indoctrinated with the idea that any technical or 
cientific subject has to be difficult that when they 
are presented with a new concept that is easy to 
understand, they are somewhat bewildered; they feel 
that there must be something more to it, that they 
must be miss ng something. However, an experienced 
instructor can make relatively easy any science and 
technology class that an industrial design student 
might take. 
The sciences and technology are just another ap- 
proach to the problem of design; they are one of the 
essential ingredients in this whole matter of problem- 


solving, not only beacuse of the factual information 


-- 
(id 























provide but also because of the mental stimula- 
and development they engender. If such sub- 
are taught with inspiration and not just by 
rote, they neip every student to build a strong, vVig- 
orous philosophy of design, to seize upon the es- 
sentials and throw out the superfluous. When he 
learns how to analyse relationships, he finds that 
his intuition is quickened and he is well on the road 

to invention 
Any formulas 01 ; ) ruil He approached 
with gre: ition since they are dangerously apt 
to take the place of logic. All of the processes must 
be reasoned out step by step. Students subconsciously 
want to take the easy way out when they encounte! 
problem or a new idea, and even though not 
ey are looking for rules 
and directives so thi vy will know just exactly 

iation ag: 
ught this 
job 
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ident prove he theory an rl a menta 
structural components behave The sol 
problem depends on a few fundamental prin- 
ciples which are eas) follow. Before going inte 
detail on various results of the assignment, however, 
it would be well to quickly trace the development ot 
these principles far enough for some insight in 
how a foundation is prepared for the student. It will 
be noted that for the time being there are no fo 
no arithmetic, and no math The concepts 
are qualitative in nature, yet very concrete in what 
they reveal about structure 
A match or a small piece of balsa can be used 


demonstrate the first basic principle: if a piece of 


balsa one sixteenth inch square by an inch long is 


taken between the thumb and forefinger as a column 


and compressed, the balsa very likely will come close 











lous considerations prove bey a doubt that it 
pure compression. 

observations and concepts discussed thus tar 

are a beginning. Similarly, the development of the 

theory is continued step by step so that the student 
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has some means of evaluating a fairly complex struc- 

ture. He should be able to tell whether or not a struc- 

s, one that has only tension or 

in its members. Figure 4 illustrates struc- 

sound principles and figure 5 shows bad 

construction which the typical student should be 

able to analyse readily. For simplicity, the concepts 

first kept to structures in one plane only; when 

the student has a good grasp of this, three-dimen- 
sional structures are studied, as shown in figure 6 

Much more is involved than merely using some 
system of “triangulation”. Although a truss does 
involve a series of triangles, the mere use of some 
system of triangles can be an insidious trap since 
this frequently leads to serious weaknesses as shown 
in figures 5 and 6. Also, the underlying principles 
which led to the development of the truss lead as well 
to structures which involve no triangles whatever, 
as will be seen in a subsequent section. 

All this material would be covered in a basic en- 
gineering text, but in quite a different manner. The 
observations and concepts with which we have been 
concerned thus far most likely would not be men- 
tioned, since they would be considered mathemat- 
ically self-evident. The properties of a truss would be 
succinctly described in one sentence: “‘any structure 
composed of linear members, pin-connected at the 
joints or otherwise fabricated so as to allow infini- 
testimal angular deflections, may be assumed to have 
only tension or compression forces acting on its re- 
spective members.” An engineering or science stu- 
dent would take this as a mathematical fact, and 
after working through a number of problems, he 
would begin to see the significance of the statement. 
But for a design student who has not had the back- 
ground or prerequisite experience, this would have 
little or no meaning and he would be lost before he 
got started. However, the ideas embodied in the state- 
ment are simple and well within the scope of the 
average student. 

For the dexterous design student, three-dimen- 
sional sketches provide an effective link between 
theory and practice; they help to give him a feeling 
of intimacy and involvement, where a theoretical, ab- 


stract presentation would leave him cold. 


Old illustration board or shirt boards, masking 


tape, and string are good materials for trying some 
quick three-dimensional sketches. Cardboard has a 
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lem is more challenging (the additional factor of bal- 
ance must be considered) if weights of unequal mass 
are specified. The problem of balance leads to consider- 
ations which are basic in the development of theory for 
the assignment that will follow. There are a number 
of stipulations that can make a student think of three- 
dimensional, spatial relationships instead of limiting 
his concept to one plane. The most important require- 
ment, however, is that the structure shall be made of 
balsa wood; the maximum size member shall have a 
cross section 4 inch square, with smaller members 
used where possible. If two members are glued together 
lengthwise, so as to effectively form a larger member, 
the maximum dimension shall still be 1 inch square. 
Thread may be used as part of the structure. 
Experience has taught that balsa wood of the size 
stipulated is an excellent material for this sort of a 
problem since it has more than adequate strength for 
the required ta if properly used, but will immediately 


mistakes when the weights are 


ipplied. 


Traditionally, when a student gets started on the 
ssignment, ! want » sketch out a number of ideas 

graphical . but | should not be allowed to spend too 
much time doing this sit t can be very misleading. 
For someone tackling this sort of thing for the first 
time, it is too difficult to ascertain from just a graphical 
representation whether the principles are being cor- 
rectly applied. It is much better to make three dimen- 
sional sketches, half- or quarter-size, using small thin 
pieces of balsa wood taped at the joints. Also, this 
helps tremendously in understanding the three-dimen- 
sional character of the problem. 

Judging by the problem as stated, and by what may 
seem to be rather confining limitations, it might be 
supposed that the individual results of the class would 

all be very similar, but this is not true. There will be 

certain unavoidable similarities, since the main pur- 

pose of the problem is to test and to learn a couple of 

basic principles, but the diversity of valid answers 

has always turned out to be one of the interesting as- 

pects of the problem. First, the student is never allowed 

to forget that he is a designer, or an artist if you like, 

and there is every opportunity for him to express 

this fact in the way he designs and handles the weights, 

about which the specifications say very little, so that 

there is almost complete freedom as to how they can 

be treated. One of the major objectives is to create 

beautiful forms, beautifully arranged in space, which 

are consistent with the idea of weight and with the 

structure that will support them. An excellent way to 

cae ae we teeag wit approach the problem is to work on the weights and 
7 cetnaaiae = their spatial relationships, keeping in mind that they 
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relationship to the 

to make a supporting structure that 

ction as economically and directly as 

problem is well handled, it frequently 

y strong sculptural flavor. This potential 

makes lead weights or other heavy metals less attrac- 
ince they are invariably small, insignificant ap- 

and very disappointing. Plaster is a good ma- 

it gives the weights an ample mass, which 


effective dramatizes the potentials of the 


y of solutions is to change 

problem. Certainly this can 

to another, but it can also be 

Class and it 1s very interesting 
observe the large variation of good 
conditions. When the stu 

problem, and has to solve 

the specifications are 

as they may appear to be initially, 

is a lot of room for interpretation. More 
individuality of the weights also im- 


sical conditions which must be solved 
structure so that the structure itself 
individuality. But, as mentioned pre 

be as economical of materia 

as possible, a point that can’t be overem- 
soon as the student starts playing with 


ape for the sake of shape or form, or to be 


s doomed. To stand secure when the 


added, the ructure must first of all be 
engineered, and the t way to achieve this 

is through simplicity n this is accomplished, there 
be enough complexity and visual excitement ; any- 
would be greatly overburdened and awk 

a good idea to think of the constructio1 

having the value of pure gold so that n 

ised than is consistent with security (in 

airborne structures this is literally true, 

pound overweight can cost thousands of 

lost payload during the life of the aircraft). 

tions which have by far the greatest esthetic 

are those in which the weights have been sen- 
handled, and in which the structure has been 

ated as directly and economically as possible. The 
student cannot depend on the facility of his pencil or 
on esthetic images he has absorbed in a superficial sort 
the structural problem requires that he get 

) basic ideas and principles and build from this 

up, otherwise his solution absolutely will not 
When he has had a number of such experiences, 
begins to develop a constructive philosophy which 


carry over into other classes. 
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DESIGNER AND ENGINEER 


Electronics has come a long way toward replacing romantic love as the West Coast’s 
most vital industry, as names like Barrymore, Shearer, Harlow, and even Deanna 
Durbin have given way to names like Beckman, Ampex, Hewlett-Packard and Fisher 


Berkeley. As the industry has grown, the stature and quality of its design has grown, 


and the industrial designer has become an important figure in a technically complex 


engineering operation, as borne out by THE WESCON AWARDS. 


The challenge that the electronics industry presents 
to the industrial designer is obvious, but the produc- 
tion complexities of the challenge may not be. The 
urgency to capitalize on technological ‘‘break- 
throughs” tends to telescope the time between devel- 
opment and production. The first prototype is often 
the final product, and there is neither the time nor the 
large production run to allow for the kind of refine- 
ment that characterizes consumer product develop- 
ment. Furthermore, a new technological development 
may cause sudden and drastic changes in the course 
of a development program, and a designer must be 
able to adjust to them with a speed and flexibility not 
normally required of him. 

For all this, the industrial designer has become 
steadily more influential in the industry, largely be- 
cause competition has made the industry emphasize 
marketing, and because of the designer’s sensitivity 
to human factors. There is no better evidence of this 
than the Industrial Design Awards program at 
W ESCON —the show and convention sponsored an- 
nually for the past 13 years by the Western Electronic 
Manufacturers Association and the Los Angeles and 
San Francisco sections of the Institute of Radio Engi- 
neers. Last month in San Francisco the five products 
shown here were given WESCON awards of excel- 
lence. They were chosen from 23 merit award winners. 

WESCON is truly an engineering show: it is 
planned and executed primarily by electronics engi- 
neers to show developments to electronics engineers. 
Its outstanding success has been due largely to the 
imaginative approach of its directors, who have com- 
plemented the show’s hundreds of technical exhibits 
with unique and interesting events. 

One such event, the Industrial Design Awards pro- 
gram (now known throughout the industry as IDA) 
is of special interest to all industrial designers. It 
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ENGINEERING THE PACKAGE Product designers talk about the desir- 


ability, and occasional difficulty, of working with product engineers. Package de- 


about their relationship to package engineers, perhaps because 


so obviously the designer’s province that no engineer is ever likely 
t the designer is doing on the scene. But what is he doing on the scene? 


rd to leave structural design entirely to engineers? 


Who designed the sardine tin? Who invented the keg 
lined beer can, the aerosol, the roll-on dispenser? The 
first soldered sardine tin was developed—for better 01 
worse—in 1876 by Julius Wolff, a Maine canner. But 
the designers of the other packages are all packaging 
engineers. That these design advances were the work 
of engineers rather than designers ought to be surpris- 
ing. But the fact is that package engineers design the 
majority of the new structures and closures that come 





on the market. “The trouble with designers” says de- 
signer James S. Ward, “is that, because they feel they 
must sell themselves as businessmen, they hardly ever 
design any more, they merchandise.” 


In addition to designing packages, the “package en- 


gineer” does a variety of other jobs in the packaging 


industry. Often ne 1s a promotion man. He oversees the 
packaging system—from the time a bottle is filled unt 
it reaches the retailer’s shelf. He may also test packages 
for strength, adaptation to temperature changes, and 
quality of material. Usually he is employed by the con- 
verter or materials supplier, but he may also work for 
a product manufacturer or a design office. For example, 
Peter Schladermundt Associates, Latham, Tyler, Jen- 
sen, and Harley Ear] Associates all employ graduate 
engineers who work on packaging structures. Harley 
Ear! even has its own engineering subsidiary, HEA 
Engineering, which also designs package machinery. 
This overlapping of function makes the term pack- 
age engineer confusing. Ralph Thomas, head of Bristol- 
Myers’ big packaging laboratory, says, “We call struc- 
ture and closure designers ‘development engineers’ 
‘package engineer’ is a name for anyone in packaging.” 
To Charles Finsilver, packaging director at Lippincott 
& Margulies, “a packaging engineer is familiar with 
the cams and shafts on a plece of packaging macninery 
Hugh Horner, director of package design and develop 


ment at Charles Pfizer & Company, thinks of the pack 


age engineer as the man who selects the machine which 
will make the package or as the man who selects ma- 
terials and decides how they should be utilized in a 
package. Like Bristol-Myers, Pfizer puts the design of 
new structures and closures under the heading of de- 
velopment 

With proprietary interest in their separate nomen 


clature designers ref to the development of pack- 


aging structures and closures as “design,” while 


i+ 


engineers cal “engineering.” James Field, technical 


+ay4 


director of the Packaging Insti e, biggest organization 
for packaging men, ties down the relationship petweel 
designer and engineer this way: “The purpose of the 
package Is Lo ¢ ontain a product, to protect it, and to sel 
it. The engineer functions in the first two areas; the 
designer in the third. This means that the designer 
works more often in consumer packaging, the enginee 
in industrial packaging.”’ 

The actual training of structural packaging engineers 

like the work they do—varies a good deal. Although 
more than 15 colleges offer courses in packaging, only 
Michigan State University gives a B.S. degree in pack- 
age engineering. Their program requires that 35 per 
cent of the student’s education be in engineering and 
the physical sciences; 14 per cent in English ( Basic 
Communication Skills) and the humanities (Basic 
Humanities). In practice, few package engineers are 


graduate mechanical or chemical engineers; the ma- 


jority are men with a knack for design engineering 
who have learned their trade on the job. For example, 
J. F. Stilling, now a package engineering consultant, 
originally trained in marketing, then got technical 
packaging experience with Anaconda, Reynolds, and 
Continental Can. On the other hand, Donald Deskey 
Associates includes two graduate mechanical engineers 
and six designers with engineering experience who 
work on package development. Robert Vuillemenot, 
executive vice president in charge of Deskey package 
design and development, says that more than half of 
their packaging work involves structural problems. ““The 
consumers,” says Vuillemenot, ‘“‘are looking for more 
individuality in what they buy. Therefore, we try to 
make a package distinctive in terms of structural design 
as well as graphic design.” He thinks that the Deskey 
workshop—with vacuum forming equipment, a photo- 
graphic laboratory, and a flat-bed gravure press is 
well equipped to handle such problems. 

While the Deskey package engineering service is 
more extensive than that offered by most industrial 
design offices, it is not unique. Walter Stern, vice presi- 

t in charge of Loewy/Snaith packaging, believes 
that his firm’s industrial design viewpoint is an impor- 
tant contribution to package engineering. “Since pack- 
age engineers tend to be more production-minded than 
consumer-minded, the designer’s sensitivity to consumer 
packaging needs is a big asset,” says Stern. It gives him 

special advantage in engineering package improve- 
ments so obvious (like the pour spout on the cereal box) 
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he customer will buy on the strength of them. 

ly this vear the Loewy /Snaith office developed a 
of Christmas gift wrap packages for the Cleo 
Corporation that did just that. Cleo (the name invented 
by the Loewy /Snaith office as more attractive than the 
former Memphis Converting Company) realized that 


to push their own line of papers ahead of competitors 


| 


they needed a special sales gimmick. Loewy/Snaith’s 
answer was to put the rolls of paper into a display- 
window-and-handle folding carton that the customer 
carries from the store without waiting for further 
packaging. He may use it later as a storage container 
for unfinished rolls since the specially patented clasp is 
sufficiently sturdy to withstand repeated openings. On 
the back surface of the most expensive package in the 
line, the designers embossed and scored Christmas tree 
decorations which the customer can push out, fold, and 
use. Cleo’s president believes that it was the design of 
the new packages that more than doubled Cleo’s sales 
at the New York Toy Fair four months ago. 

Nearly all major materials suppliers engineer struc- 
tures and closures as part of their services. Plastics 
cempanies like Minnesota Mining and Plaxall, foil 
suppliers like Reynolds and Kaiser, and glass companies 
like Thatcher all have structural developments to their 
credit. Yet manufacturers express grave reservations 
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General Foods: a corporation produces a box 


The significance which this giant corporation attaches 
to packaging is indicated by their designation of a cor- 
porate packaging group which coordinates divisional 
packaging operations across the country. This group 
directed by William Enzie advises all divisions on de- 
velopments in converting and materials. Enzie’s group 
works out some structural and graphic solutions them- 

ves, calls in consultants for others. In addition, 
packaging solutions at General Foods may come from 
packaging groups within any of the product divisions, 
or from the Carton and Container Division. For ex 
ample, the new Post Cereals package incorporates two 
advances made by the Carton & Container Division: 
a wide-mouth pour spout for bulky cereals and a new 
laminated board which eliminates the need of a paper 
liner. By 1959 the Carton & Container Division had 
developed a three-ply board with wax laminated inner 
and outer surfaces. With the liner problem solved, 
package designer Harlow Bunger could then develop 
the simple but effective paperboard spout construction 
which General Foods believes will—in addition to its 
convenience give twice as much protection after 


opening as the standard cereal package. 


Mead Corporation: the supplier experiments 


Can this product be packaged in paper? This is the 
question that paper companies constantly try to answer 
in the affirmative, and the Mead Corporation is no 
exception. Like most big paper suppliers, Mead not 
only sells paper and paper cartons, but also designs 

e cartons as an extra inducement to customers. What 


1 
+ 


is different about Mead is the scope of its research and 
design facilities. Some 200 scientists and research spe- 
cialists at the Mead Research Center in Chillicothe, 


Ohio, constantly develop new kinds of paper and paper- 


board. And in Cincinnati, Mead’s New Products Divi- 


plies these materials to new packaging structures 
for customers and potential customers. 

Just recently, for example, project manager Clifford 
H. Keith, who is trained in both industrial design and 
the fine arts, developed for Mead an unusually struc- 
tured container for fruit and produce (right), intended 
to compete with traditional witre-bound wood crates 
Still being test-marketed and not yet in full production, 
it offers several potential advantages: it can be shipped 

nocked down and set up in about three seconds by 

illed labor; and it has a specially designed seal 
less, telescoping closure which permits buyers at 
wholesale markets to open the carton and spot check 
its contents simply and quickly. The new carton is 
lighter weight than its woed counterpart, and Mead 
hopes to sell it for five to 20 per cent less. 
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Reflecting all that is best in The Interiors Market 
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Henry Dreyfuss’ latest 


The Measure of Man 
a portfolio of Human Factors in Design Partial list of the contents of the charts 
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Services to 


Industry important to you! 


Carroll's more than 50 years of specialized 
services in sheet plastics can assist in solv- 
ing your design and production problems 
Carroll services ore rendered with infinite 
care and precision 
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NELSON MANUFACTURING CO. 
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CALENDAR 


September 14-16. Second general assembly of the International 


Council of Societies of Industrial Designers. Venice, Italy 


September 16-19. National Association of Furniture Manu 
facturers’ supply, equipment, and fabric fair. Conrad Hilton 
] 


otel, Chicago 


September 20-21. Industrial electronics symposium. Bradford 


Hotel, Bostor 


September 21. “Packaging for Vending Machines,” sponsored 
by the Canadian Package Design Council. King Edward 


Sheraton Hotel, Toronto, Canada 


September 25-28. National fall meeting of the American 
Welding Society. Hotel Adolphus, Dallas, Texas 


September 25-28. Industrial building exposition and congress 


New York Coliseum 


September 25-28. Annual convention and exhibit of the Ame 


can Hospital Association. Atlantic City Auditorium 


September 28. New products workshop of the Ass 
National Advertisers. Waldorf Astoria Hote 


September 28. “Plastic Packaging.” <A _ techr 
sponsored by the Packaging Association of 


Edward Sheraton Hotel, Toronto, Canada 
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Society of the 
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October 18-20. Annual national packaging forum of the Pack 


aging Institute Biltmore Hotel, New York 


October 21-29. “Electric City, U.S.A.” Annual 
ippliance exposition. New York Coliseum 


October 23-27. Metals exhibit and conference spons 
American Society for Metals. Cobo Hall, Detroit. 


October 26-27. Annual meeting of the board of trustees of the 
Industrial Designers Institute. Statler Hotel, Boston. 


October 28. The annual symposium of the Industrial Designers 
Institute on the theme of “Pivoting Forces.” Summerset Hotel, 
Boston. 
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